From cultures of Cercospora piaropi, a phytopathogenic fungus isolated from symptomatic leaves of water hyacinth was obtained a red compound, which, according to the spectroscopic data, was epi-cercosporin. It showed in vitro antiproliferative activity against the panel of human solid tumor cells HBL-100, HeLa, SW1573 and WiDr. Cell cycle studies revealed that epi-cercosporin induces accumulation of cells in G 2 /M phase.
It is well known that several of Cercospora species produce a red pigment known as (+) cercosporin (1) [1] [2] [3] . This deep red compound is a photodynamic pigment [4, 5] that was first isolated from a mycelial grown of pathogenic fungus Cercospora kikuchii [6] . In 1962 Kuyama suggested that (+) cercosporin posesses two methoxyl groups, one 2-hydroxypropyl substituent, two aromatic protons and one methylenedioxy fragment attached to the 4,9dihydroxyperylene-3,10-quinone nucleus [7] . Interestingly, the thermal isomerisation of (+) cercosporin (Helix M) leads to the diastereoisomer (-) isocercosporin (Helix P), known as epicercosporin (2) [8] , and also isolated from C. kikuchii [7] . This isomerisation was correctly explained by the inversion of the ring helix (Figure 1 ), on the basis of CD and ORD evidence and confirmed by X-ray analyses [9] . The chloroform extract of the liquid culture of C. piaropi, was subjected to separation and purified by column chromatography. From the fractions eluted with hexane-ethyl acetate (7:3), 3 mg of a red compound with mp 123-127ºC, ([] D = -97.62) and Rf 0.57 (hexane-ethyl acetate, 1:1; Merck 60 GF 254 , 0.2 mm of thickness) was isolated. The compound was identified as epi-cercoscoporin (2) ( Figure 1 ) by comparison of spectral data [2] . The 1 H NMR shows seven different proton absorptions, equivalent to eleven protons attached to carbon. Therefore, each of these 1 H NMR absorptions corresponds to two equivalent protons, due to the symmetry of the molecule. Similar to (+) cercosporin (1) [1] , the 1 H NMR spectrum shows three outstanding signals at  7.03, 5.71 and 4.20 that corresponds to the two aromatic protons (H-5 and H-8), one methylendioxy group at position C-16, and two methoxy groups on C-17 and C-17´ respectively. However, at primary carbons ( 61.0 and 24.1). Based on C-H long-range coupling (HMBC, see Figure 2 ) and DEPT experiments together with the optical activity, the isolated metabolite was identified as (-) epi-cercosporin (2) [2] .
The in vitro antiproliferative activity of compound 2 was measured in the panel of human solid tumour cells HBL-100, HeLa, SW1573, T-47D and WiDr. The results expressed as GI 50 were obtained using the well-established protocol of the National Cancer Institute (NCI) of the United States and are shown in Table 1 . The results show that epi-cercosporin (2) was less active against the more resistant cell line T-47D (GI 50 > 20 μM) but showed greater inhibition in the other cell lines (GI 50 = 1.0-4.8 μM). When compared to widely employ anticancer drugs, epi-cercosporin (2) showed a comparable degree of activity (Table 1 ).
In order to gain insight into the antiproliferative effects of epicercosporin (2), possible cell cycle disturbances were examined. Cancer is a condition caused by the uncontrolled growth of cells. Hence, the search for new anti-cancer therapies focuses on the discovery of agents that target dividing cells. Cell cycle control is the major regulatory mechanism of cell growth and division. Thus, the effect on the cell cycle was assessed in the cell lines more sensitive to epi-cercosporin (2) i.e. HBL-100, SW1573, and WiDr, after 24 h of exposure to the drug. Cells were exposed at two different drug concentrations (high and low), which were based on the GI 50 values (1.0-4.8 μM) as 2 μM and 6 μM in HBL-100 and SW1573 cells, and 5 μM and 15 μM for WiDr cells, respectively. In HBL-100 and SW1573, epi-Cercosporin (2) induced cell cycle accumulation in G 2 /M phase in a dose dependent manner (Figure 3 ). This increase in G 2 /M phase was concomitant with a decrease in the G 1 and the S stages. The compound did not induce significant cell lyses after exposure for 24hr, as there was no large increase of cells with a sub-G 1 DNA content (<7.8%), indicative of lack of apoptosis.The results are comparable to those of common anticancer agents. Although preliminary, the results point out that epi-cercosporin (2) is an antiproliferative rather than simply a cytotoxic compound. Ongoing experiments to unravel the exact mechanism of action will be reported elsewhere.
Experimental
General: The 1 H and 13 C NMR spectra were obtained in a Bruker 500 MHz AMX spectrometer using deuterated chloroform and tetramethylsilane as internal reference. The melting point was determined in an Electrothermal IA9000 SERIES/91000 apparatus. The optical activities were determined in a Perkin Elmer 343 Polarimeter. A continuous liquid-liquid extractor with chloroform was used for the extraction process. Afterward, the solvent was removed at reduced pressure. This residue was purified via column chromatography, using silica gel (Merck 0.040-0.063 mm) and a hexane-ethyl acetate gradient as the mobile phase. TLC plates of silica gel (Merck 60 GF 254 of 0.2 mm thickness) were used.
Biological material: Mexican indigenous isolate of C. piaropi (PTA 983, ATCC patent deposit designation) was obtained from symptomatic leaves of water hyacinth [1] . The pure isolated strain is maintained in the Biological Control of Weeds laboratory of the Mexican Institute of Water Technology.
Fungus culture:
One hundred Roux flasks containing 150 mL of potato dextrose broth (PDB, Difco, Detroit, MI, USA) were inoculated with 5 mL of a solution made with 27 g of C. Piaropi, (cultivated on potato dextrose agar for 25 days) and homogenized in 100 mL of distilled water. Flasks were maintained under continuous fluorescent light by using a cold white lamp (36 µEins m -2 s -1 ) at 25 ± 2ºC. After 25 days incubation period, the mycelia mats of C. piaropi were harvested and lyophilized (Freeze dryer 5, Labconco) at -40ºC and 5 microns Hg vacuum [1] .
Extraction and isolation:
A liquid-liquid extraction of the liquid culture with chloroform was performed for 20 days [10] . Afterward, the solvent was removed at reduced pressure. The residue was purified by silica gel column chromatography using a n-Hex:EtOAc gradient and monitored by TLC. (2) Cell cycle analysis: Cells were seeded in six well plates at a density of 2.5-5 x 10 5 cells/well. After 24 h the products were added to the respective well and incubated for an additional period of 24 h. Cells were trypsinized, harvested, transferred to test tubes (12 x 75 mm) and centrifuged at 1500 rpm for 10 min. The supernatant was discarded and the cell pellets were re-suspended in 200 µL of cold PBS and fixed by the addition of 1 mL ice-cold 70 % EtOH. Fixed cells were incubated overnight at -20 ºC after which time they were centrifuged at 1500 rpm for 10 min. The cell pellets were resuspended in 500 µL of PBS and 5 µL of DNAse-free RNAse solution (10 mg/mL) added. The mixture was incubated at 37 ºC for 30 min. Finally, 5 μL of PI (0.5 mg/mL) were added. Flow cytometric determination of DNA content (20,000 cells/sample) was analyzed on a LRSII Flow Cytometer (Becton Dickinson, San José, CA, USA). The fractions of the cells in G 0 /G 1 , S, and G 2 /M phase were analyzed using FACS Diva 6.0 (BD Software San José, CA, USA) software.
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